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INTRODUCTION

EHV Transmission System

Tucson Electric Power Company (TEP) is a member of the WestConne<:t Planning Area and the

Southwest Area Transmission Planning Group (SWAT). TEP participates in various SWAT

subcommittees including: SWAT Central Arizona Transmission EHV, SWAT Central Arizona

HV, SWAT Colorado River Transmission, SWAT Arizona-New Mexico, and Southeast

Arizona Transmission System (SATS). Each of these subcommittees has been involved in

studying various generation and transmission projects to enhance and increase utilization of

the existing system. The SATS study includes all or part of Pima, Pinal, Cochise, and Santa

Cruz counties and has the largest direct impact on TEP.

TEP is a participant in the Hassayampa - Pinar West 500 kV project, which will be in service in

2008. TEP's Westwing - South 345 kV line will loop in at the new Penal West 500/345 kV

substation.

TEP is a participant in the Penal West - Penal South portion of the Pinal West - Southeast

Valley 500 kV project. TEP plans to construct a 500 kV line between the proposed Penal South

Switchyard and TEP's Tortolita Substation in the year 2011.

TEP is evaluating various EHV alternatives for load serving capability within TEP's service

territory including a possible 345 kV line between TEP's Tortolita Substat ion and Vail

Substation with a loop in at the North Loop and East Loop Substations. Other alternatives are

also being considered that  will involve addit ional HV transmission within TEP's service

territory.
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138kV Local Transmission System

TEP  pe rforms  a n a nnua l re vie w of its  138kV s ys te m pe rforma nce  ove r a  te n-ye a r

pla nning horizon. This  re s ults  in a  s che dule  for ne w fa cilitie s  a nd upgra de s  to e xis ting

fa cilitie s  a s suring a de qua te  tra nsmis s ion ca pa city within TEP 's  s e rvice  te rritory a s  Tucson

continue s  to grow. TEP 's  138kV s ys te m is  improve d to a ccommoda te  ne w 138/13.8kV

substations, increased line  loading, and mitigate  localized stability issues.

Load projection ana lys is  looks  a t dis tribution sys tem needs  and identifies  the  impact of

load growth a t each of TEP's  dis tribution subs ta tions . This  re sults  in proposed new 138/13.8

kV subs ta tions  and new 138kV transmiss ion lines . Load projection a lso provides  input to the

power flow analysis  used to identify thermal overloads  as  Tucson continues  to grow.

Powe r flow a na lys is  looks  for the rma l ove rloa ds  during norma l a nd continge ncy ope ra tion

based on WECC/ NERC Level A, B and C re liability crite ria . Contingencies  include:

• Loss  of ma jor EHV import

• Loss of critica l local genera tion

• Single 138kV circuit outages

• Credible  138kV multiple  circuit outages

• Critica l circuits  initia lly out of s e rvice  with s ys te m ope ra ting a cce pta bly followe d by a

subsequent outage.

01/28/2008



Thermal overloads are  addressed with:

• New transmiss ion lines

• Uprating exis ting lines  (increase NESC clea rances  or la rge r opacity wire )

• New genera tion (when more  economical than transmission)

• Other cos t effective measures

Transmiss ion facilitie s  a re  a lso added a t 138kV to increase  re liability a t subs ta tions  tha t a re

se rved racia lly.

TEP is  in the  process  of ins ta lling a  -75 to +200 MVAr Sta tic Va t Ccompensa tor a t its

Northeast 138 kV substation scheduled to be in-service by the summer of 2008 .

01/28/2008
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TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANSMISSION FACILITIES

Line  Designa tion Interconnection of Westwing - South 345 kV with
future Hassyampa .-. Penal West 500 kV line via
new Penal West 500/345 kV Substation

Size

a) Voltage 345-kV

b) Capacity System dependent

c) Point of Origin Westwing - South Line

d) Point of Termination Future Pinar West substation (Sec. 6 T5S R1E)

e) Length Less than 1 mile

Routing Adjacent to Westwing - South 345 kV line.

P urpos e To reinforce TEP's EHV system and to provide a
higher capacity link for the flow of power from the
Palo Verde area into TEP's service territory.

Date

a) Construction Start 2007

b) In-Service Date 2008

Is  Ce rtifica te  Ne ce ssa ry Case  #124

Te chnica l S tudie s Studies completed via CATS, WATS, and Palo
Verde - Southeast Station study groups.

i A join t proje c t be ing join tly de ve lope d with  S R P  a s  proje c t ma na ge r

_ 8 _ 01/28/2008



TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  De s igna tion Penal South Substation to Tortolita Substation

S ize

a) Voltage 500-kV

b) Capacity System dependent

c) Point of Origin Future Pinal South substation

d) Point of Termination Tortolita Substation (Sec. 14 T10S R10E)

e) Length Approximately 30 miles

Routing Unknown

Purpose To reinforce TEP's EHV system and to provide a
higher capacity link for the flow of power from the
Palo Verde area into TEP's northern service
territory.

Date

a) Construction Start 2010

b) In-Service Date 2011

Is Certificate Necessary Ye s

Technical Studies Studies in progress via SWAT and internal TEP
study efforts.

9 01/28/2008
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TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANSMISSION FACILITIES

Line  Designation Tortolita Substation to Vail Substation (through
North Loop and East Loop Substations)

Size

a) Voltage 345-kV

System dependentb) Capacity

c) Point of Grigin Tortolita Substation (Sec. 14 T108 R10E)

d) Point of Termination Vail Substation (Sec. 4 T16S R15E)

e) Length Approximately 60 miles

Routing Unknown

P urpose To reinforce TEP's EHV system and to provide a
new tie between TEP's HV and EHV systems.

Date

a) Construction Start 2013

b) In-Service Date Phase  1 - 2014 Tortolita  S ubs ta tion to
North Loop S ubs ta tion

Phase 2 -
Unde r Re vie w

North Loop S ubs ta tion to
Ea s t Loop S ubs ta tion

Phase 3 -
Unde r Re vie w

Ea s t Loop S ubs ta tion to
Va il S ubs ta tion

Is  Ce rtifica te  Ne ce ssa ry Yes

Technica l S tudie s Studies in progress via SWAT and internal TEP
study efforts.

-10_ 01/28/2008
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation Tortolita Substation to Winchester Substation

Size

a) Voltage 500-kV

b) Capacity System dependent

c) Point of Origin Tortolita Substation (Sec. 14 T105 R10E)

d) Point of Termination Winchester Substation

e) Length Approximately 80 miles

Routing As described in Siting Case No. 23

Purpose To reinforce TEP's EHV system and to provide a
higher capacity link for the flow of power from the
Palo Verde area into TEP's eastern transmission
system.

Date

a) Construction Start Under Review

b) In-Service Date Under Review

Is Certificate Necessary Case No. 23

Technical Studies Studies in progress via SWAT and internal TEP
study efforts.

-11 01/28/2008
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TUCSCN ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  Designation Winchester Substation to Vail Substation - 2nd
circuit

Size

a) Voltage 345-kV

b) Capacity System dependent

c) Point of Origin Winchester Substation

d) Point of Termination Vail Substation (Sec. 4 T16S R15E)

e) Length Approximately 40 miles

Routing Parallel to existing Winchester .-. Vail Line

P urpose To reinforce TEP's EHV system and to provide
additional transmission capacity from the future
Winchester Station into Tucson

Date

a) Construction Start Under Review

b) In-Service Date Unde r Re vie w

Is  Ce rtifica te Neces s ary Yes

Technica l S tudie s Studies in progress via SWAT and internal TEP
study efforts.

_12- 01/28/2008
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TUCS ON ELECTRIC P OWER COMP ANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  De s igna tion Vail Substation to South Substation - 2nd circuit

S ize

a ) Volta ge 345-kV

b) Ca pa city System dependent

c) P oint of Origin Vail Substa tion (Sec. 4 T165 R15E)

d) P oint of Te rmina tion S outh S ubsta tion (S ec. 36 T165 R13E)

e ) Le ngth 14 miles

Routing Para lle l to exis ting Va il - South Line

P u rp o s e To re inforce  TEP's  EHV system and to provide
additiona l transmiss ion capacity be tween Vail and
South Substations

Date

a ) Cons truction S ta rt Unde r Review

b) In-S e rvice  Da te Under Review

Is  Ce rtific a te Ne c e s s a ry No

Te chnica l S tud ie s S tudie s  in progre ss  via  S WAT a nd inte rna l TEP
s tudy e fforts .

- 13 01/28/2008
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TUCSON ELECTRIC POWER CQMPANY

10  YE ARP LAN

TRANSMISSION FACILITIES

Line Des ignation Springe rville  Subs ta tion to Greentree  Subs ta tion -
2nd circuit

S ize

a) Voltage 345-kV

b) Capacity System dependent

c) Point of Origin Springerville Substation (Sec. 34 T11N R30E)

d) Point of Termination Greenlee Substation (Sec. 29 T5S R31E)

e) Length 110 Miles total; 27 Miles in
Arizona.

Routing P a ra lle l to exis ting S pringe rville  to Greentree  line .

P urpos e To deliver power and energy from major TEP
interconnections in the Four Corners and Eastern
Arizona regions.

Date

a) Construction Start Unde r Re vie w

b) In-Service Date Unde r Re vie w

Is  Certifica te  Neces s a ry Issued in 1975, 1977, 1982 and
1986

Technica l S tudie s S tudie s  conducte d in coordina tion with
ne ighboring utilitie s  forme d the  ba s is  for the
de s ign of TEP 's  origina l EHV s ys te m in the  70's .
This  proje ct is  ba s e d on tha t origina l work. De ta ile d
s tudie s  will be  de ve lope d in the  future  upon a
de te rmina tion of ne e d for this  proje ct by TEP .

_14_ 01/28/2008



TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  Designa tion Tortolita  S ubs ta tion to S outh S ubs ta tion.

S ize

a) Voltage 345-kV

b) Capacity System dependent

c) Point of Origin Tortolita Substation (Sec. 23 T108 R10E)

d) Point of Termination South Substation (Sec. 36 T168 RISE)

e) Length 68 Miles

Routing From Tortolita Substation south through Avra
Valley to existing Westwing-South 345-kV
transmission line right-of-way, then parallel to
existing Westwing - South line to South Substation.

P urpos e To reinforce TEP's EHV system and to provide a
high capacity link for the flow of power in
Southern Arizona.

Date

a) Construction Start Under Review

b) In-Service Date Under Review

Is  Ce rtifica te  Ne ce ssa ry Case #50

Te chnica l S tudie s Being re-evaluated as part of SWAT study

... 15 01/28/2008
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  Designation Westwing Substation to South Substation - 2nd
circuit

Size

a) Voltage 345-kV

b) Capacity System dependent

c) Point of Origin Westwing Substation (Sec, 12 T4N R1W)

d) Point of Termination South Substation (Sec. 36 T165 R13E)

e) Length 178 Miles

Routing Parallel to existing Westwing to South line.

P urpos e To deliver power and energy from major TEP
interconnections in the Northwest Phoenix region.

Date

a) Construction Start Under Review

b) In-Service Date Under Review

Is Certificate Necessary Ca s e  #  15

Technical Studies Studies conducted in coordination with
neighboring utilities formed the basis for the
design of TEP's original EHV system in the 70's.
This project is based on that original work. Detailed
studies will be developed in the future upon a
determination of need for this project by TEP.

-16 01/28/2008



TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANSMISSION FACILITIES

Line  Designa tion STEP-Unisource  Energy Services 345 kV
Inte rconne ction Line --S outh S ubs ta tion to future
Ga te wa y S ubs ta tion (2 cuts .)

a) Voltage 345-kV

500 MWb) Capacity

c) Point of Origin South Substation (Sec. 36 T165 R13E)

d) Points of Termination Gateway Substation in (Sec. 12 T24S R13E)

e) Length Approximately 60 Miles

Routing Southerly from South Substation, near Sahuarita
Arizona to Nogales area

P urpose To provide an alternate transmission path to UNS
Electric in Nogales, Arizona pursuant to ACC
Order

a) Construction Start Dependent upon permitting

b) In-Service Date Dependent upon permitting

Is  Ce rtifica te Neces s ary Case #111

Te chnica l S tudie s S ee  record of S iting Case  No. 111

17 01/28/2008



TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANSMISSION FACILITIES

Line  Designation Ga teway S ubsta tion to Concis ion Fede ra l De
Electricidad (CP E) (2 cuts .)

S ize

a) Voltage 345-kV

500 MWb) Capacity

c) Point of Origin Gateway Substation (Sec. 12 T245 R13E)

d) Points of Termination Arizona -S onora  bounda ry
(Sec. 13 T24s R13E)

e) Length Approximately 2 Miles

Routing Southerly from Gateway Substation, in or near the
Nogales area.

P urpose To inte rconnect to the  Concis ion Fede ra l De
Ele ctricida d in S onora , Me xico.

Date

a) Construction Start Dependent upon permitting

b) In-Service Date Dependent upon permitting

Is  Ce rtifica te  Ne ce ssa ry Case  #111

Technica l S tudie s S ee  record of S iting Case  No. 111

- 18 01/28/2008
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TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANS MIS S ION FACILITIES

Line  De s igna tion Irvington S ubs ta tion to Ea s t Loop S ubs ta tion
(through 22nd S tre e t S ubs ta tion).

S ize

a) Voltage 138-kV

S ys te m de pe nde ntb) Capacity

c) Point of Origin Irvington Substation (Sec. 03 T15S R14E)

d) Point of Termination East Loop Substation (Sec. 08 T14S R15E)

e) Length 9 Mile s

Routing North a nd Ea s t of Irvington S ubs ta tion, through
22nd S tre e t S ubs ta tion, the n Ea s t a nd North to Ea s t
Loop S ubs ta tion.

P urpose To provide  a dditiona l e le ctric
se rvice  to the  centra l a rea  of TEP 's  se rvice  a rea  and
to re inforce  the  loca l tra nsmiss ion sys te m.

Date

a) Construction Start 1985

b) In-Service Date Phase  1 - 1994
(Comple te d) Irvington S ta tion to

22nd S t. S ubs ta tion

Phase  2 - 2000
(Comple te d) 22nd S t.

to Ea s t Loop
S ubs ta tion

Phase 3 .-
Unde r Re vie w

2nd Circuit
of P ha se  I

Is  Ce rtifica te Neces s ary Case #66

-19 01/28/2008
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation Vail Substation to East Loop Substation (through
Houghton Loop Switching Station*, Spanish Trail
and Roberts Substations), tapping the Roberts-East
Loop line for new Harrison substation.

a) Voltage 138-kV

b) Capacity System dependent

c) Point of Origin Vail Substation (Sec. 4 T16S R15E)

d) Point of Termination East Loop Substation (Sec. 8 T148 R15E)

e) Length 22 Miles

Routing East and north from Vail Substation along existing
transmission line to Irvington and Houghton
Roads, then north along Houghton Road to Speed-
way Boulevard, then east and north to Roberts
Substation and west along Speedway to East Loop
Substation

Purpose To provide additional electric
service to the eastern portion of TEP's service area
and to reinforce the local transmission system.

a) Construction Start

b) In-Service Date Phase 1 - 1977
(Completed)

Spanish Trail
Substation to East Loop and
Vail Substation

Phase 2 - 1983
(Completed)

Roberts Substation
and associated 138-kV lines

Phase 3
Under Review

Phase 4

Third 138-kV line from Vail
to East Loop Substation
Harrison Substation tap of
Roberts-EastLoop 138 kV
line

Is Certificate Necessary

Houghton Loop switching station has been removed from TEP's plans. Name retained for reference

Case #8

only

01/28/2008



TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANSMISSION FACILITIES

Line  De s igna tion Ea s t Loop S ubs ta tion to Northe a s t S ubs ta tion
(through S nyde r S ubs ta tion)

S ize

a) Voltage 138-kV

System dependentb) Capacity

c) Point of Origin East Loop Substation Sec. (8 T148 R15E)

d) Point of Termination Northeast Substation Sec. (28 T135 R14E)

e) Length 13 Miles

Routing North a nd we s t of Ea s t Loop S ubs ta tion, the n south
a nd we s t to te rmina tion point.

P urpos e To provide  a dditiona l e le ctric se rvice  to the
northeas te rn a rea  of TEP 's  se rvice  a rea .

Date

a) Construction Start 1985

b) In-Service Date Phase  1 - 1987
(Com ple te d)

S nyde r S ubs ta tion a nd
138-kV line  to Ea s t Loop
S ubs ta tion

P ha se  2 -
1999-2005

138-kV line from
Snyder Substation to
Northeast Substation

Interim line in service.
Final completion date -
dependent on Pima County
completion of public
improvement project along
Sunrise Dr. Pima County
has not set a date for
completion of this work.

Is  Ce rtifica te  Ne ce ssa ry C' Case #47

... 21 01/28/2008
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TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANSMISSION FACILITIES

Line  De s igna tion Loop existing West Ina Substation to Tucson
Station line through Del Cerro (formerly
Sweetwater) Substation.

Size

a) Voltage 138-kV

b) Capacity System dependent

c) Point of Origin Sec. 20 T13S R13E

d) Point of Termination S ec. 20 T13S  R13E

e) Length Less than one mile

Routing Loop existing line at Camino del Cerro and Santa
Cruz River; east along Camino del Cerro alignment
into future Del Cerro Substation.
Sec. 17 T135 R13E

P urpos e To provide  a dditiona l e le ctric
se rvice  to the  weste rn pa rt of TEP 's  se rvice  a rea
a nd to re inforce  the  loca l dis tribution sys te m.

Date

a) Construction Start 2007

b) In-Service Date 2008

Is  Ce rtifica te  Ne ce ssa ry Case #62
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TUCSON ELECTRIC POWER COMPANY

10 YEARPLAN

TRANSMISSION FACILITIES

Line Designation Loop existing Vail Substation to East Loop
Substation line through future Pantano and Los
Realms Substations.

Size

a) Voltage 138-kV

b) Capacity System dependent

c) Point of Origin

d) Point of Termination

Phase  1: Sec. 24, T15S R15E
Phase  2: Sec. 28, T14S R15E
Phase  1: Sec. 24, T15S R15E
Phase  2: Sec. 28, T145 R15E

e) Length Substations are less than one span from the existing
line.

Routing Phase  1 Loop existing line east of Houghton
Road and south of Valencia Road
through Los Reaves Substation.

Phase  2 Loop existing line east of Pantano Road
and south of Golf Links through
Pantano Substation.

P urpos e To provide additional electric service to the eastern
part of TEP's service area and to reinforce the local
distribution system.

Date

a) Construction Start Phase 1 ._ 2001
Phase 2 - 2006

b) In-Service Date Phase 1 Completed
Phase 2 Completed

Is Certificate Necessary No
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation Exte nd 138-kV line  from Midva le  S ubs ta tion
through future  S pe nce r S witchya rd to future  S a n
J oa quin S ubs ta tion.

Size

a) Voltage 1 3 8 -kV

b) Capacity S ys te m de pe nde nt

c) Point of Origin Midvale Substation (Sec. 3 T15S R13E)

d) Point of Termination Future San Joaquin Substation (physical location to
be determined)

e) Length Approxima te ly 20 mile s

Routing Re vie wing us e  of common utility corridor a nd
e xis ting s ubtra ns mis s ion

P urpos e To provide additional electrical service to the far
western portion of TEP's service area and to
reinforce the local distribution system.

Date

a) Construction Start 2012

b) In-Service Date 2013

Is  Ce rtifica te  Ne ce s s a ry Under Review (dependent upon use of federal
and/ or Toho ro r/ w)
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TUCSQN ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation South Substation to Duval CLEAR Switchyard
(formerly Cyprus Sierrita Extension Switchyard)
through future Canoa Ranch (formerly Desert
Hills) Substation and Green Valley Substation

S ize

a) Voltage 138-kV

System dependentb) Capacity

c) Point of Origin South Substation (Sec. 36 T16S R13E)

d) Point of Termination Duval CLEAR Switchyard (formerly Cyprus-
Sierrita Extension Switchyard)
(Sec. 10 T18S R12E)

e) Length Approximately 24 miles

Routing Uses existing transmission, sub~transrnission, and
overhead distribution route.

P urpos e To provide additional electrical service to southern
area of TEP's service area and to reinforce the local
transmission & distribution system.

Date

a) Construction Start 1995

b) In-Service Date P ha s e  1 -1997

(C o m p le te d )

South 138~kV
line to Green Valley.

P ha s e  pa  -2006

(C o m p le te d )

138-kV line from Green
Valley to future Canoe Ranch
Substation site

P ha s e  2b- 2013
Extend 18-kV line from
Canoe Ranch Substation site
to future Duval CLEAR
Switchyard (formerly Cyprus
Sierrita Extension
Switchyard)

Is  Ce rtific a te  Ne c e s s a ry Case 84

(Extension approved in 2006 ACC Order # 69680,
docketed 6/28/07)
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TUCS ON ELECTRIC P OWER COMP ANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  De s igna tion Ra ncho Vis toso S ubs ta tion to future  Ca ta lina
S ubs ta tion

S ize

a) Voltage 138-kV

b) Ca pa city System dependent

c) P oint of Origin Rancho Vistoso Substation
(Sec. 36 T11S R13E)

d) P oint of Te rmina tion Future Catalina Substation Sec. 18 T11S R14E

e ) Le ngth Approxima te ly 3.5 Mile s

Routing Exis ting We s te rn Are a  P owe r Adminis tra tion
corridor

P urpose To provide  a dditiona l e le ctrica l se rvice  to fa r
northe rn a rea  of TEP 's  se rvice  a rea  and to re inforce
the  loca l dis tribution sys te m.

Date

a ) Cons truction S ta rt 2009

b) In-S e rvice  Da te 2010

Is Certificate  Necessary N o
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TUCS ON ELECTRIC P OWER COMP ANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  Designa tion Loop exis ting Irvington S ta tion to Va il Substa tion
#2 line  through future  Unive rs ity of Arizona  Tech
Park Substa tion.

S ize

a ) Volta ge 138-kV

b) Ca pa city System dependent

c) P oint of Origin Va il - Irvington Corridor

d) P oint of Te rmina tion Future  U of A Tech Park Substa tion approximate ly
Sec. 28 T155 R15E

e ) Le ngth Approxima te ly 5 mile s  of double -circuited line

Routing Loop exis ting Irvington .-. Va il #2 line  into future  U
of A Tech Park substa tion

Purpose To provide  additiona l e lectric se rvice  to the  U of A
Tech Park expansion and the southern part of TEP's
service area.

Date

a ) Cons truction S ta rt 2012

b) In-S e rvice  Da te 2013

Is  Certifica te Necessary Ye s
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TUCS ON ELECTRIC P OWER COMP ANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  Designa tion Tortolita  Substa tion .- Rillito Substa tion 138 kV

Size

a) Voltage 138-kV

b) Ca pa city System dependent

c) P oint of Origin Tortolita  138 kV Substa tion

d) P oint of Te rmina tion Rillito 138 kV Substa tion

ay Length 24.5 miles

Routing Unknown

Purpose Required to fully utilize  increased import capability
of additiona l EHV capacity into Tortolita
Substation (Penal South - Tortolita) .

Date

a ) Cons truction S ta rt Unde r re vie w

b) In-S e rvice  Da te Unde r re vie w

Is Certificate  Necessary Yes
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation Tortolita Substation .- North Loop Substation,
North Loop Substation .-. Rancho Vistoso
Substation and Tortolita .- Rancho Vistoso 138 kV
corridor expansion and reconfiguration

Size

a) Voltage 138-kV

b) Capacity System dependent

c) Points of Origin Tortolita 138 kV Substation
North Loop 138 kV Substation

d) Points of Termination North Loop 138 kV Substation
Rancho Vistoso 138 kV Substation

e) Length Tortolita .-. North Loop: ~14.3 miles
North Loop - Rancho Vistoso: ~11.1 miles

f) Routing Phase 1: Re-configure Tortolita - Rancho
Vistoso line as a third Tortolita - North Loop line utilizing existing 138 kV stub out of

North Loop. Build new bay at
North Loop to accommodate North

Loop .-. Rancho Vistoso line utilizing
along

existing 138 kV pole-line
Tangerine Rd.

SWTC to construct a new four-
existing
the

Tortolita-North Loop lines, a fourth
and

Phase 2: A joint project with
circuit pole-line to replace
single-circuit structures on

Tortolita-North Loop 138 kV
corridor. The four-circuit structures

will accommodate the two existing
Tortolita - North Loop line

SWTC's Saguaro - Camino De
Manama 115 kV circuit.

Tortolita _ North Loop line from
Phase 3: Re-route the third

Phase 1 above to terminate at
Rancho Vistoso, 9.0 miles of
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exis ting 46 kV sub-transmission
Rancho Vistoso, 9.0 miles of

along Tangerine Rd.
will be  upra ted to 138 kg. Tap the

North Loop - Rancho Vistoso line  to supply the new Naranja  138/13.8 kV substa tion

P urpos e Required for NERC N-1 issues on these  paralle l
pa th circuits .

Date

f) Construction Start 2008

g) In-Service Date P ha s e  1: 2008

P ha s e  2 : 2009

P ha s e  3 : 2010

Is  Ce rtifica te  Ne ce s s a ry P ha s e  1: Ye s
P ha se  2: Ye s

r
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation Va il S ubs ta tion
- S S  NO20 S ubsta tion-

- SS NO27 Substation- Cienega Substation
Spanish Trail Substation 138 kV

Size
a) Voltage 138-kV

b) Capacity System dependent

c) Point of Origin Va il 138 kV S ubs ta tion

d) Point of Termination Spanish Trail 138 kV Substation

e) Length Phase 1: Vail - Cienega ~12.2miles
Phase 2: Vail - SSNO27 ~5.3 miles
Phase 3: Cienega - SS NO20 ~14.0 miles

Routing Phase 1: Utilize the existing Vail-Fort Huachuca/ Vail-
Spanish Trail 138 kV corridor between Vail Substation and
seven spans east of Wentworth Rd., then new double-circuit
138 kV northeast ~2.0 miles to proposed Cienega site in T16S
R16E Sec 16.

Phase 2: Tap the Vail - Cienega 138 kV line from Phase 1
and extend new double-circuit 138kV 2.0 miles south
along Houghton Rd. to proposed SS NO27 substation site.

Phase 3: Tap the Cienega - Spanish Trail line from Phase 1
and new circuit out of Los Reales extended via new triple-
circuit 138kV east of Los Reales 3.0 miles east along Los
Reales Rd to proposed SS NO20 substation site 0.75
miles east of E. Old Spanish Trail.

Purpose Required to serve load at the new Cienega 138/13.8 kV
Substation located approximately 7.5 miles east-southeast
of the Vail Substation, and the future SS NO27 and SS
N020 138/13.8 kV Substations located approximately 4.0
miles southwest and 6.0 miles north of the Cienega
Substation, respectively.

Date Phase 1: Cienega
a) Construction Start 2008
b) In-Service Date 2010

Phase 2: SS NO27
a) Construction Start 2018
b) In-Service Date 2020

31 - 01/28/2008

| _



P hase  3: S S  NO20
a ) Cons truction S ta rt 2021
b) In-S e rvice  Da te 2023

Is  Ce rtifica te  Ne ce ssa ry Yes
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation New Cienega Substation .-. Mountain View
Substation 138 kV Circuit and Vail Substation -
Fort Huachuca Tap for Mountain View Substation

S ize

a) Voltage 138-kV

b) Capacity System dependent

c) Point of Origin Cienega 138 kV Substation
(T16S R16E Sec 16)

d) Point of Termination Mountain View 138 kV Substation
(T17S R16E Sec 2)

e) Length 4.7 miles

Routing Extend 138 kV pole-line out of the Cienega
substation east along Dawn Dr. to the Southern
Pacific Railroad, then southeast along railroad, then
south to the Mountain View Substation site.

In addition the Mountain View substation will tap
the existing Vail Substation - Ft. Huachuca
Substation line to increase reliability to Mountain
View with a modest improvement in voltage
regulation to Ft. Huachuca.

Purpose Required to serve load at the new Mountain View
138/13.8 kV Substation approximately 11 miles
south-southeast of the Vail Substation

Date

a) Construction Start TBD

b) In-Service Date TBD

Is Certificate Necessary Ye s
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANS MIS S ION FACILITIES

Line Designation Northeast - Snyder 138 kV - tap for Craycroft-
Barril substation

Size

a) Voltage 138-kV

S ys te m de pe nde ntb) Capacity

c) Point of Origin Northeast 138 kV Substation

d) Point of Termination Snyder 138 kV Substation

e) Length 8.0 mile s

Routing Existing Northeast-Snyder Corridor requires 1 span
of wire to drop into station.

Purpose Required to serve load at the new Craycroft-Barril
138/13.8 kV Substation locate approximately 2.75
miles northeast of the Northeast Substation

Date

a) Construction Start 2010

b) In-Service Date 2011

Is Certificate Necessary No
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANS MIS S IGN FACILITIES

Line Designation Irvington - Tucson 138 kV
Substation

tap for Kino

S ize

a) Voltage 138-kV

b) Capacity S ys te m de pe nde nt

c) Point of Origin Irvington 138 kV Substation

d) Point of Termination Tucson 138 kV Substation

e) Length 10.9 mile s

Routing Existing Irvington-Tucson Corridor
And 3.0 miles of new double-circuit corridor
north of Drexel along Kino Parkway to 36*h St.

P urpos e Required to serve load at the new Kino 138/13.8 kV
Substation located approximately 5.0 miles
northwest of the Irvington Substation

Date

a) Construction Start 2010

b) In-Service Date 2012

Is  Ce rtifica te  Ne ce s s a ry Yes
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TUCS ON ELECTRIC P OWER COMP ANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line  Des igna tion Tortolita  Substa tion ._ Maraca  Substa tion .- North
Loop Substa tion 138 kV and Maraca  Substa tion -
SS NOT Substation -North Loop Substation 138 kV

S ize

a) Voltage 138-kV

b) Ca pa city System dependent

c) P oint of Origin Phase 1: Tortolita  138 kV Substation
Phase 2: Marina 138 kV Substation

d) P oint of Te rmina tion North Loop 138 kV Substa tion

e ) Le ngth Phase  1: Tortolita  - Marina ~11.0 miles
Ma rina  - North Loop ~11.0 mile s

Phase r: Marina  - SSNO1 ~6.0 miles
SSNO1 .-. North Loop ~7.5 miles

Routing Phase  1: Tap the  Tortolita - North Loop corridor a t
the  Trico-Marana  Rd. a lignment and extend 4
miles of double-circuit pole-line  west across 1-10 to
proposed Mara fa  substation site  near Sanders Rd.

Phase  2: approximately 13.5 miles of new corridor
between Maraca  and Tortolita  138 kV substa tions
located west of 1-10

Purpose Phase  1:Required to serve  load a t the  new Marina
138/13.8 kV Substa tion located approximate ly 9.0
miles  south-southeast of the  Tortolita  Substa tion
Phase 2: Required to serve load at the new SS NOT
138/13.8 kV Substa tion located approximate ly 6.0
miles south-southeast of the  Mara  fa  Substa tion

Da te
Ma rina  (P ha s e  1)

a) Construction Start 2011
b) In-Service Date 2013

SS NOT (Phase 2)
a ) Cons truction S ta rt 2021
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b) In-S e rvice  Da te 2023

Is  Ce rtifica te  Ne ce ssa ry Ye s
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANS MIS S ION FACILITIES

Line Designation North Loop Substation - Rancho Vistoso Substation
138kV tap for new Naranja Substation

S ize

a) Voltage 138-kV

b) Capacity S ys te m de pe nde nt

c) Point of Crigin North Loop 138 kV Substation

d) Point of Termination Naranja 138 kV Substation

e) Length North Loop - Naranja
Naranja .-. Ranch Vistoso

~7.9 miles
~16.6 miles

Routing Tap the North Loop .-. Rancho Vistoso line created
as part of the Tortolita Substation - North Loop
Substation and North Loop Substation - Rancho
Vistoso Substation 138 kV corridor expansion and
reconfiguration project. Extend 3.0 miles of new
double circuit corridor south of Tangergine Rd.
along Thornydale Rd. to the substation site

P urpos e Required to serve load at the new Naranja 138/13.8
kV Substation located in the vicinity of Thornydale
Rd. and Lambert Lm.

Date

a) Construction Start 2009

b) In-Service Date 2010

Is Certificate Necessary Ye s
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation DeMoss Petrie Substation .- Tucson Substation 138
kV

S ize

a) Voltage 1 3 8 -kV

b) Capacity System dependent

c) Point of Origin DeMoss Petrie 138 kV Substation

d) Point of Termination Tucs on 138 kV S ubs ta tion

e) Length 4.5 miles

Routing existing DeMoss Petrie - Tucson 46 kV corridor

P urpos e Required to eliminate localized voltage instability
specific to loss of both the North Loop-West Ina
and Irvington-Tucson 138 kV circuits. By 2010, the
existing 46 kV tie between DMP and Tucson
Stations is unable to support voltage of the Tucson
and West Ina load during this contingency.

Date

a) Construction Start 2009

b) In-Service Date 2010

Is  Ce rtifica te  Ne ce s s a ry Yes

39 01/28/2008



1-11 I

TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Element Designation Northeast 138 kV Static Vat Compensator (SVC)

S ize

a) Voltage 138-kV

b) Capacity -75 to +200 MVAr

c) Location Northeast 138 kV Substation

Purpose The SVC is being installed to reduce, and in some
cases eliminate, the need for direct load tripping
required for stable operation during system
contingencies. As a dynamic VAr source, the SVC
also reduces the amount of generation that would
otherwise have to run to provide these dynamic
VArs

Date

a) Construction Start 2007 - project underway

b) In-Service Date 2008

Is Certificate Necessary No

Study work used to justify the SVC attached as Appendix A:

Voltage Stability Study of the Tucson Electric Power 138 kV System, 8/19/05

Voltage Stability Study of the Tucson Electric Power 138 kV System Phase II , 10/4/06
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation North Loop Substation - SS N04 Substation-
DeMoss Petrie Substation 138kV

S ize

a) Voltage 138-kV

System dependentb) Capacity

c) Point of Origin North Loop 138 kV Substation

d) Point of Termination DeMoss Petrie Substation

e) Length North Loop ... SS NOT
SS NOT - DeMoss Petrie

~4.5 miles
~11.3 miles

Routing Tapping the existing North Loop - West Ina 138kV
circuit and extending approximately 2 miles of
new double circuit pole-line southwest along
Cortaro Farms Rd. to the substation site.

P urpos e Required to serve load at the new SS NOT 138/13.8
kV Substation

Date

a) Construction Start 2028

b) In-Service Date 2030

Is Certificate Necessary Ye s
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TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANSMISSION FACILITIES

Line  De s igna tion Midvale Substation ._ SS N022 Substation- South
Substation 138kV

Size

a) Voltage 138-kV

System dependentb) Capacity

c) Point of Origin Midvale 138 kV Substation

d) Point of Termination South 138kV Substation

e) Length Midvale ._ SS NO22
SS NO22 - South

~6.0 miles
~7.0 miles

Routing Tapping the existing Midvale - South 138kV circuit

P urpose Re quire d to se rve  loa d a t the  ne w S S  NO22
138/13.8 kV S ubs ta tion

Date

a) Construction Start 2017

b) In-Service Date 2019

Is  Ce rtifica te  Ne ce ssa ry Yes
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TUCSON ELECTRIC POWER COMPANY

10 YEAR P LAN

TRANS MIS S ION FACILITIES

Line  De s igna tion Irvington S ubs ta tion - Corona  S ubs ta tion -S wa n
Southlands Substa tion ... SS NO 2 6 S ubs ta tion -
S outh S ubs ta tion 138kV

Size

a) Voltage 138-kV

b) Capacity S ys te m de pe nde nt

c) Point of Origin Irvington 138 kV S ubs ta tion

d) Point of Termination S outh 138kV S ubs ta tion

e) Length P ha se  1: Irvington - Corona
Corona  - S outh

~3.0 miles
~13.1 miles

Phase 2: Corona .-. SS N0 2 6
S S  NO26 - S outh

~7.0miles
~6.1 miles

P ha se  3: Corona  - S wa n S outhla nds  ~13.1 mile s
S wan S outh - S S  NO26 ~3.0 mile s

Routing Ta pping the  e xis ting Irvington - S outh 138kV
circuit.

P urpose P ha se  1: Re quire d to se rve  loa d a t the  ne w Corona
138/13.8 kV S ubs ta tion

P hase  2: Required to se rve  load a t the  new S S
NO26 138/13.8 kV S ubs ta tion

P ha se  3: Re quire d to se rve  loa d a t the  ne w S wa n
S outhla nds  138/13.8 kV S ubs ta tion

Date
P ha se  1: Corona
a ) Cons truction S ta rt 2011
b) In~Service  Date 2013

P ha se  2: S S  N026
a ) Cons truction S ta rt 2014
b) In-S e rvice  Da te 2016

P ha se  3: S wa n S outhla nds
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a ) Cons truction S ta rt 2016
b) In-S e rvice  Da te 2018

Is  Ce rtifica te Neces s ary Yes

)
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation La Canada Substation - Orange Grove Substation-
Rillito Substation 138kV

S ize

a) Voltage 138-kV

System dependent
1

b) Capacity

c) Point of Origin La Canada 138 kV Substation

d) Point of Termination Rillito 138kV Substation

e) Length La Canada ._ Orange Grove ~3.8 miles
Orange Grove .- Rillito ~1.6 miles

Routing Tapping the existing La Canada - Rillito 138kV
circuit and drop into new station adjacent to the
right-of-way at La Canada Blvd. and Orange Grove
Rd.

Purpose Required to serve load at the new Orange Grove
138/13.8 kV Substation

Date

a) Construction Start 2011

b) In-Service Date 2013

Is Certificate Necessary Ye s
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation Orange Grove Substation- SS NO6 Substation
138kV

Size

a) Voltage 138-kV

System dependentb) Capacity

c) Point of Origin Orange Grove 138 kV Substation

d) Point of Termination SS N06 138kV Substation

e) Length Orange Grove - SS NO6 ~3.6 miles

Routing Radial 138kV circuit from Orange Grove to SS
NO6

P urpos e Required to serve load at the new SS NO6 138/13.8
kV Substation

Date

a) Construction Start 2015

b) In-Service Date 2017

Is Certificate Necessary Yes
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation South Substation .-. Harts Substation- Green Valley
Substation 138kV

Size

a) Voltage 138-kV

b) Capacity System dependent

c) Point of Origin S outh 138 kV S ubs ta tion

d) Point of Termination Green Valley 138kV Substation

e) Length South .-. Harts
Hartt - Green Valley

~11.0 miles
~3.5 miles

Routing Tapping the existing South .- Green Valley 138kV
circuit and drop into new station adjacent to the
right-of-way 1 mile south of Old Nogales Hgwy
and Duval Mine Rd.

P urpos e Increase load serving and reliability of existing
46/13.8 facilities near this site.

Date

a) Construction Start 2011

b) In-Service Date 2013

Is Certificate Necessary Yes

'CD
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation Hartt Substation- SS NO29 Substation 138kV

Size

138-kV

System dependent

Harts 138 kV Substation

SS NO29 138kV Substation

a) Voltage

b) Capacity

c) Point of Origin

d) Point of Termination

e) Length Hartt .- SS NO29 ~7.1 miles

Routing Radial 138kV circuit from Hartt to SS NO29

P urpose Required to serve load at the new SS NO29
138/13.8 kV Substation

Date

2 0 1 4

2 0 1 6

a) Construction Start

b) In-Service Date

Is Certificate Necessary Yes
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TUCSON ELECTRIC POWER CCMPANY

10 YEAR P LAN

TRANSMISSION FACILITIES

Line  De s igna tion Tucson Substation- Downtown Substation 138kV

Size

a) Voltage 138-kV

System dependentb) Capacity

c) Point of Origin Tucs on 138 kV S ubs ta tion

d) Point of Termination Downtown 138kV Substation

e) Length Tucson .-. Downtown ~1.0 mile

Routing Radial 138kV circuit from Tucson to Downtown

P urpose Required to serve load at the new Downtown
138/13.8 kV Substation

Date

a) Construction Start 2010

b) In-Service Date 2012

Is  Ce rtifica te  Ne ce ssa ry Yes
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TUCS ON ELECTRIC P OWER COMP ANY

10 YEAR P LAN

TRANS MIS S ION FACILITIES

Line  De s igna tion De Moss  P e trie  S ubs ta tion- S S  N014 S ubs ta tion -
Northe a s t S ubs ta tion 138kV

Size

a ) Volta ge 138-kV

S ys te m de pe nde ntb) Ca pa city

c) P oint of Origin De Moss  P e trie  138 kV S ubs ta tion

d) P oint of Te rmina tion Northe a s t 138kV S ubs ta tion

e ) Le ngth De Moss  P e trie  - S S  N014 ~7.5 mile s
S S  NO14 - Northe a s t ~6.0 mile s

Routing Ne w 138kV Cons truction be twe e n De Moss  P e trie
a nd Northe a s t 138kV subs ta tions . S S  NO14 is
a pproxima te ly loca te d south-southe a s t of
Northe a s t S ubs ta tion.

P urpose Required to se rve  load a t the  new S S  NO14
138/13.8 kV S ubs ta tion

Date

a) Construction Start 2024

b) In-S e rvice  Da te 2026

Is  Ce rtifica te  Ne ce ssa ry Yes
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TUCSON ELECTRIC POWER COMPANY

10 YEAR PLAN

TRANSMISSION FACILITIES

Line Designation Vail Substation- SS NO17 Substation - Irvington
Substation 138kV

Size

a) Voltage 138-kV

System dependentb) Capacity

c) Point of Origin Vail 138 kV Substation

d) Point of Termination Irvington 138kV Substation

e) Length Vail - SS NO17
SS NO17 - Irvington

~6.5 miles
~3.5 miles

Routing New 138kV Construction between Vail and
Irvington 138kV substations. SS NO17 is located
~2.5 miles north of Robert Bills 138kV substation.

Purpose Required to serve load at the new SS NO14
138/13.8 kV Substation

Date

a) Construction Start 2018

b) In-Service Date 2020

Is Certificate Necessary Yes
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Executive Sum m ary:

This report describes the results and recommendations of the voltage stability study performed of the Tucson
Electric Power (TBP) 138 kV transmission network.

The scenarios studied are for peak load conditions between 2006 to 2010. In addition, some sensitivity analysis
was performed for a peak 2015 planning horizon case, The intent o/'this study was to focus only on a minimum
local genenalion scenario. A minimum TBP generation scenario was studied in which all the local generation
with the exception of the large steam unit at Irvington power station (Sundt #4) was taken out of service.

Based on both steady-suite and time-domain analysis, the following reactive compensation additions are required
to ensure stable and reliable system operation under the minimum local TEP generation scenarios, for all possible
category B and C outages on the 138 kV network and select critical 345 and 500 kV lines surrounding the TEP
area:

1

a
O

To increase all existing shunt capacitor banks to their maximum size through the addit ion of extra
capacitor cans, by 2006. This means increasing the size of the capacitors at Northeast, Rillito, .Tucson
and Westina to 50.8 inVAr each, those at South to 50.9 inVAr each and the Northeast RAS capacitor to
52 inVAr.
To install a +200/-75 MVAr SVC at Northeast 138 kV substation that is coordinated with all of the
mechanically switched capacitor banks at that substation. As such, the exist ing RAS capacitor at
Northeast would be switched by the SVC automatically and thus removed from RAS action.

To incrementally add the following shunt capacitor banks from 2006 to 2015:
A 50.8 inVAr capacitor at Northeast in 2006.
A 25.4 inVAr capacitor at Roberts, and a 50.8 MVA: capacitor at North Loop and Irvington in
2009.
To increase the size of the Roberts 25.4 MVAr capacitor to 38.1 MVAr in 2015.o

Based on a time frame of 2006 to 2010, the SVC size need only be +150/-75 inVAr. To extend the period to
2015, the SVC size should be increased to +200/-75 MVAL Thus the largest SVC size has been quoted above to
cover all the cases studied. This is because it is likely more economical to install a +200/-75 MVAr SVC to begin
with rather than to attempt to add to the device in future years, or to install a smaller device first and then a
second SVC. Thus, if it is the intend of TEP to be able to maintain a minimum generation scenario up to and
including 2015 during peak load t imes, the recoimnended solut ion is a +200/-75 inVAr SVC with gradual
addition of the proposed shunt capacitor banks as described above.

The above recommendations are supported by both the results of the steady-stale and time-domain simulations. It
is shown in the report that in order to maintain reliable system operation under various credible load modeling
assumptions, the most robust solution option (with a focus on sizing the dynamic device in order to avoid
exorbitant cost) is that provided above. These reactive additions are required to ensure stable system response to
all category B outages on the 138 kV arid surrounding EHV (345 and 500 kg) lines and transformers. For
category C and higher, Remedial Action Scheme (RAS) load shedding is also required.

Both steady-state and time-domain simulations were performed to confirmed that RAS load shedding will be
necessary for a number of category C outages. Power flow analysis was performed to confirm that all of the
category C outages can be solved by either the proposed additional shunt compensation or the combined
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application of this shunt compensation together with an appropriate amount of RAS load shedding and the
application of the RAS reactor at South. Although the RAS capacitors at Vail were not used, this is not
necessarily an indication that they are not needed for category C and D outages. Here the purpose of the N~2
contingency analysis was simply to illustrate that a solution can be achieved with the combination of RAS (load
shedding and reactive devices) and the added reactive compensation. Therefore, we simply found a way to
achieve a solution in each case. A more optimal solution may exist with the application of the RAS capacitors
The optimization of the RAS load shedding and reactive devices, for category C and D outages, is outside the
scope of this study. Time~domain simulations were also performed for the most onerous category C cases to
illustrate that the combination of the additional shunt compensation and RAS load shedding can indeed achieve a
stable system response

Through the N-2 contingency analysis a couple of double contingencies were identified that may warrant further
investigation. One of these results in problems in the New Mexico system and the other results in severe voltage
depressions in Zone 161. Since both areas are outside the study area being investigated here, no further action
was taken for the purposes of this study

Finally, it should be emphasized again that the above reactive additions are recommended for the purpose of
allowing reliable system operation during peak load hours under a TEP minimum local generation scenario
Recently discussions with TEP (since late June, 2005) have identified that the propose minimum generation
scenario may not be realizable as early as 2006 due to thermal and other system operating constraints. Thus
reaching the minimum generation scenario may be a more gradual process as other issues are addressed in
parallel. As such, the need tr the SVC (and possibly its size) as well as the exact timing of phasing in the
additional shunt capacitor additions will be impacted by the actual generation dispatch scenarios to be considered
Such determinations require timber analysis, and are beyond the scope of this report
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Executive Summary:

This report describes the results and recommendations of the Phase II voltage stability study performed of the
Tucson Electric Power (TEP) 138 kV transmission network,

In 2005, a comprehensive analysis was performed of the TBP system looking at a single generation dispatch
scenario _- minimum local generation (only Sundt #4 on-line). For this analysis, summer peak load cases were
studied for 2006 to 2010. In addition, some sensitivity analysis was performed for a peak 2015 planning horizon
case.

Based on detailed steady-state analysis (contingency analysis, PV, QV and OFF) and time-domain analysis, it was
found that voltage stability concerns did exist within the TEP system for this minimum generation scenario and
that the most robust solution, which would cover all cases through 2015, is a smoothly controlled dynamic
reactive device. That is, a +200/-75 inVAr SVC located at Northeast substation and coordinated with four 50
inVAr capacitor banks at the same substation (these shunt banks would be essentially the existing three shunt
capacitors at Northeast expanded to 2 x 50.8 MVA: and 52 MVAr, and the addition of a third 50.8 M VAr
capacitor). Also, some additional mechanically switched capacitors were recommended at other substations for
the purpose of ensuring adequate steady-state voltage profile and stability.

This report describes the time-domain, and some limited steady-state analysis, associated with Phase II of this
study. After completion of the Phase I work in 2005, TEP proceeded to perform an extensive and comprehensive
analysis of the system focusing on thermal and voltage criteria from a steady-state perspective. Ali N-l and N-2
(essentially N-l~I) cases were investigated. Based on this analysis required minimum local generation scenarios
(RLG) were established as well as transmission augmentation and discreet shunt compensation additions in order
to address thermal and voltage criteria violations. Also, both SVC and non»SVC cases were investigated. In
general, the results of the steady-state contingency analysis (performed by TEP) may be briefly summarized as
follows:

Q For the RLG cases established with the SVC in~service the only non-convergent power flow solutions
were a few N-l-l outages that involved the loss of the SVC as one of the outages. This is clearly no
surprise, since the SVC was established to ensure voltage stability.
For the RLG cases without the SVC many N-l-l cases result in divergent power flows, which is
indicative of voltage stability concerns.
The RLG in general tends to be less with the SVC in-service thus establishing an additional economic
benefit of requiring less of the expensive local generation to be on~line for the purpose of serving load.

Based on these results, the decision has been made to move forward with the SVC option. However, to ensure
that the steady-state results are indicative of the expected dynamic performance of the system some further time»
domain simulations was needed; that is the purpose of this report and study.

In this study, the RLG cases established by TEP's steady~state analysis were used as a starting point. Then the

| Two other outages also resulted in non-convergent power Hows. The loss of the Irvington .. Tucson 138 kV and North Loop -
West Ina 138 kV and the loss Rf Hidalgo -P Young345 kV and Springcrvillc - Luna 345 kg. As shown inprevious work(such
as the Phase I stuxiy) the former of these outages results inracially back-feeding a pocket of load offof the 46 kV network and
the latter isrelatedto problems in a neighboringsystem. Thus, these two outages were no: furtherinvestigated in thisstudy,
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2.

worst N~l and N-l-1 outages were identified through steady-state analysis. These critical outages were then
simulated in time-domain. The results of this time domain analysis confirms that:

l . The SVC is needed to ensure stability and provided for greater voltage regulation and a faster voltage
recovery post-disturbance.
The proposed location and size of the SVC is adequate through 2015; that is, at the Northeast 138 kV
substation, coordinated with the MSCs at that substation and having a rating of +200/-75 inVAr (as
seenat the 138 kV level).
The additional proposed shunt capacitor banks (mechanically switched) as included in the TEP RLG
cases for the study years is needed for steady-state voltage support.

3.
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